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A NEW DEPARTURE IN DOSAGE.1
BY F.D. S. STEVENS, M.D., LYNN, MASS.

Man y will object to the title of this paper on
the ground that the method of dosage, of which I
am about to speak, is not new.

By a new departure in dosage, I mean the admin-
istration of drugs in small doses, at short intervals,until their physiological action is manifest upon
the patient ; in lieu of the old way of prescribing
the same remedies in larger doses, at longer inter-
vals, to produce the same effect. I also mean, in
many instances, that the physicians shall dispenso
their own medicines. I hope I will not be misun-
derstood by this as favoring the dosimetric sys-
tem of dosage. An examination of the older
works upon practice and materia medica will re-
veal the fact that we do not administer the same

drugs in the same way that we did twenty years
ago. Until recently, it has "been customary to
administer certain classes of remedies in full doses,
at once, with a view to producing their physiologi-cal action with each dose. I presume that the
most of us now prescribe or dispense the same
drugs in diminished doses, frequently repeated,until the desired effect is produced, and which shall
maintain the same action continuously.The class of remedies thus used are the moto-
depressants, such as aconite and veratruni, the
excito-motors, such as belladonna and hyoscyaiinis,and the cerebral sedatives, among which, most,
prominently, are the preparations of opium. The
dispensing of drugs in this way is awkward at
first, but it is a habit easily acquired, and once
formed, there are few who will care to abandon it.

1 Read before the Essex South District Medical Society, Nov. 13,1888.

It is not, however, to the method of giving
this class of medicines in smaller doses, at shorter
intervals, that I wish to call your attention, but to
a new vehicle or medium through which they can
be safely and cheaply introduced into the human
economy. Until recently, the dispensing of reme-
dies by the regular physicians has been expensive
and unsatisfactory. Within the past few years,
through the skill and enterprise of our manufac-
turing chemists, we have, had placed at our disposal
a class of remedies, called tablet triturates, which
make the administration of many drugs by the
profession both safe and practicable. It is to this
mode of dosage that I wish to call the attention of
those present to-night. There are doubtless some

present- who already use triturates, but it is not-
generally understood how they are manufactured,
and how they differ in composition from the com-

pressed tablets. In order to fully understand this,
it will be necessary to describe their origin, compo-
sition, and some of the details of their manufac-
ture, and even at the risk of becoming tedious, I
shall proceed to do so.

The idea of the manufacture of tablet triturates
was the outcome of a series of experiments first in-
stituted by Dr. Robert M.Fuller, of New York, about
the beginning of the year 1878, and the subject
was first brought before the profession in a paper
read by him before the New York Academy of
Medicine about that time, and in a subsequent
paper, read by the same author, before the Now
York Materia Medica Society in 1882. The object
sought was to find a process which would assure
the physician the perfect division in a mass, and
the exact apportionment of a remedy in a dose.

Sugar of milk, in almost all of the cases, was
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selected as the proper diluent and vehicle for tritu-
ration, after numerous experiments with cane sugar
and other substances. The scope of their use, and
the field of their usefulness, was not then thought
of, and their possibilities were only gradually un-
folded as the processes were perfected, and the pro-
duct cheapened to make the tablets practicable to
the practitioner with the ordinary amount of clien-
tage.

Their successful manufacture depends
1st. Upon the Selection of the Remedies.

It is not only necessary for the action of the
tablet, after it is administered, that the drug be
pure, but necessary for the uniformity of the tablet
in appearance and in physical properties. It is
impossible to obtain from adulterated drugs chemi-
cals always uniform in properties, and, for this
reason, it is manifestly out of the question to use
such drugs in these tablets, as the very idea of
adulteration creates an uncertainty as to the pro-duct of an article thus manufactured.

2nd. Their Exact Division.
Trituration is the only sure way of mixing.

Triturating and powdering give totally different
results.

Powdering is the result of grinding a drugbetween two roughened surfaces until the result
obtained is a finely divided mobile mass.

The term itself implies only a comparative
result, because the particles of the drug are only
separated more or less thoroughly, as the process
is more or less complete, and fractional sifting is
the only way to give even a comparative uniform-
ity to the powder. Trituration is the result of a

process by which two substances, are rubbed to-
gether by mechanical means until a complete and
equal distribution of both is made. One of the
substances is generally of a hard, crystalline char-
acter, which catches the particles of the drug to be
triturated, and divides them most thoroughly.The complete trituration should combine two
motions, one of a crusher or pulverizer, and the
other of a rubber or mixer. It is hardly possible
to make a trituration of many drugs with the
ordinary mortar and pestle, as a weight of two
hundred pounds is often required to make a com-

plete mixture. This is especially noticeable when
treating the aconite root, where the covering is
tough and hard.

3rd. The Equal Division of the Mass.
This is provided for by mixing the trituration

with the right proportion of alcohol and water
until a paste is made of the required consistence.
This paste is then rubbed into moulds which are
all made with the same instrument, which insures
their absolute uniformity of size. The tablets are
then subjected to the process of drying, which is
an elaborate affair, requiring a current of dried air
at a fixed velocity and temperature. This is pro-

/ duced by means of an air exhaust and fan. It is
necessary to air-dry them very thoroughly, or else
they will mould in the bottle. What makes the
tablet retain its form is the recrystallizing of some
of the milk sugar through its mass. No pressureis used to mould the triturate in its original form.
Compressed tablets and tablet triturates differ in

their physical properties. A compressed tablet is
made by subjecting a powder to strong pressure,
which is necessary to keep the parts well together.
A tablet triturate is made from a powder which
has been made into a paste with alcohol and water
and moulded into shape ; the liquid in the mass

ev:q»orates and leaves the completed tablet full of
small pores. These pores, by capillary attraction
and by absorption, tend to make the. tablet diffus-
ible and soluble, while the compressed tablet is

'

put together so firmly that the only part under the
immediate influence of the solvent is the surface
of the tablet in contact with it. While the tablet
triturates arc more soluble, and more quickly diffus-
ible, it may be said of the compressed tablets
that they retain their form and resist breakage in
the physician's satchel.

As to the practical use of triturates, their con-

venience, compactness, and neatness recommend
them for any use they can be put to, and their
scope is only limited to the amount of a remedy
which can be moulded into their size.

Among the most valuable of the triturates may
bo mentioned that of arsenious acid made in tablets
from To>g0 to rVj of a grain, aloin in X to i of a

grain. Among the most useful laxatives are the
compounds of aloin with belladonna, and podophyllin,
or aloin, belladonna, and strychnia. The various
salts of ammonium, particularly the muriate, and
the compound muriate with glycyrrhiza and cubebs,
give gratifying results in throat and bronchial
affections.

As a tonic, the combinations of iron and arsenic,  

or iron, arsenic, and strychnia, or iron, arsenic, and
ignatia give prompt result and equal any of the
iron pills in the market.

The salts of bismuth, either alone or in combi-
nation with cerium, make good tablets, and are

applicable to all of the uses that these drugs can
be. put to. Those who use the Brown Mixture will
fina it nicely prepared in tablet form. Calomel is
made into the triturate in a variety of ways.
They are made plain in ^ 0Vjn to 2 grains each ; and
in combination with ipecac, opium, codeine, tartar
emetic, and podophyllin. They are among the
most useful of the triturates and apply to a variety
of cases. The compound carthartic pill of the
U. S. P. is made in this way at a great saving to
the consumer.

Corrosive sublimate is made into tablets of from
-

iooïïo" t° i grain each for internal administration,
and into 1 grain each, colored blue, for external
use. The tablets of the bichloride and proto-
iodide are very handy in treating syphilitics; they
ean be used without the patient having any knowl-
edge that he is taking mercury. The danger of
salivation is reduced to a minimum. The one-grain
tablet, colored blue, is more soluble than the com-

pressed tablet now on the market, and has the ad-
vantage that you are not. always obliged to make a

large solution to get the proper strength for imme-
diate use. Mercury with chalk is conveniently
made in triturate form in tablets of -,,',„ to 1 grain
each. Turpeth mineral, justly regarded by Barker
as the safest and surest emetic for children, is thus
nicely prepared and is easy of administration. The
compound digitalis tablet, containing of strychnia,
sulphate, grain l0ïï, and tincture of digitalis,
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minims 2, I have found very reliable as a heart
tonic. Nearly all of the newer drugs are made into
the triturate at about half the cost to the consumer
of the same remedy in the pill form. Most of the
officinal tinctures are made in this form and are

very convenient and reliable. Among the advan-
tages claimed for the triturates are

—

First. Their Economy.
An examination of the price-lists of one of

the leading pill manufacturers in the country re-
veals the fact that the gelatine coated pill, every-
thing being equal, costs from 25 to 300^, more
than the tablet triturate. The preparations of
arsenic, aloin, ammonium, iron, bismuth, mercury,
conium, digitalis, ipecac, mix vómica, rhubarb,
strychnia, and many others are sold, with a few ex-

ceptions, for seventy-five cents per 1000. The ex-

pense to the physician is thus seen not to be large,
and a dollar or two added to the bill will cover the
expense of the drugs for quite a long sickness.
Economy alone should commend them to the pro-
fession.

Second. Their Accuracy of Dose.
One of the greatest disadvantages physicians

have had to contend with in dispensing drugs was
the difficulty and danger of dividing the doses ac-

eurately. Long experience in dispensing will enable
many physicians to correctly divide a drachm of
quinine into six equal parts with a jack-knife.
To the average practitioner, and especially to the
new beginner, this is, at the best, unreliable if not
positively unsafe. The triturate not only removes
all possibility of doing harm, but it saves much
time by the readiness with which it can be dis-
pensed. The process of manufacture is such that
absolute uniformity of dosage is insured.

Third. Their Solubility.
Probably no question has vexed the physician

more than the solubility of pills. Various coatings
have been devised with a view to overeóme this
obstacle, most notable being sugar and gelatine.
In many instances this answered the purpose very
well, but in other cases the pill much resembles, in
appearance and solubility, a small bullet. For
complete and quick solubility the tablet triturates
stand without a peer. Held in the mouth they
melt away like cream ; dropped into a glass of water
they quickly disappear, and I have yet to see the
case where the physiological action,of the drug was
not soon manifest when introduced into the stomach.

Fourth. Portability and Palatahiliiy.
A small pocket case will carry tablets enough for all

emergencies, but for those who wish to dispenso
inore generally, the ordinary satchel case, with
room for instruments, is preferable. I am informed
that it is common for physicians to carry satchels
of medicine throughout the Middle and part of the
New England States. Mr. P. B. Beuger, in his
presidential address before the British Pharmaceu-
tical Association, says "the bulk of the general
practitioners in this country continue to dispense
their own drugs." As to palatability, the triturate
is unexcelled. They are easily swallowed as a pill,
but if for any reason they cannot be taken in this
way, they have the advantage of it pill in that they

can be easily powdered and taken in jelly, or dis-
solved in water and drunk as a liquid.

One of the most common causes of failure to get
the physiological action of a drug is substitution of
the article written for by a cheaper and less reliable
remedy. The dispensing of medicines by the phy-
sician partially obviates this difficulty.

In many diseases where it is necessary to shield
the patient from publicity, the triturate can be used
to advantage. This is so in all venereal diseases,
where a prescription to the druggist is a virtual
acknowledgment of the malady with which the
patient is afflicted. One of the great advantages
of these preparations is the ease and safety Avith
which the compounds of opium and mercury can be
administered.

In many chronic cases it is necessary to give
these drugs for a long time. To give a patient a

prescription and allow him to get it refilled at will,
is one of the absurdities of modern prescription
writing. If we administered our opiates and mer-
curials in person there would be fewer victims of
the opium habit, and less prejudice among the laity
against the use of mercury. In this connection it
is gratifying to learn that the legislature of New
York has passed an act providing, "that whenever
a prescription contains opium or morphine in which
each dose of opium exceeds one-fourth of a grain,
or morphia one-twentieth of a grain, the prescrip-
tion shall not be repeated except by the verbal or
written order of the physician."

Such a law would be an honor to the pages of the
statute books of Massachusetts. The refilling of
prescriptions, without the consent of the physician,
is a pernicious and vexatious system and is a rob-
bery from the doctor and an injury to the patient.
It would be interesting to know how many devotees
of the opium habit have been made in this way, but
in every instance, it is safo to say, the blame of
having formed the habit is laid at the door of the
medical adviser. To a great many mothers and
their children, the so-called "regular" physician is
a horrible vision of castor oil, squills, and jalap.
The arrival of the doctor is looked upon with
anxiety and dread, and if he has been so unwise as
to order a dose of epsom salts, when a trituate of
the mild chloride would answer the purpose as well,
his departure is looked for with relief. Coming at
a time when we have to compete with sectarian
practitioners who habitually dispense their drugs (if
sugar and alcohol can thus be dignified), the tri-
turate is a valuable addition to our armamentarium.
Much of the prejudice which exists in the popularmind toward the " old school" we owe to ourselves.
We do not study elegance of pharmacy and palata-
bility of dosage as closely as we should.

In many cases of Imaginary, if not in actual
disease, the taste of the medicine, and the impres-
sion left upon the mind of the patient, is quite as

important as the physiological action of the drug.
A method of dosage which sensibly diminishes the
cost of the illness to the patient, while it agreeably
tickles his palate, is the surest way to dispel the
fallacy of homoeopathy, for it is by these advantages
that that school continues to exist.

The use of tablet triturates lias become so quickly
popular, and lias been so generally monopolized as
yet by physicians, that many druggists are preju-
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diced against them. Their use was never intended
to interfere with the legitimate business of a phar-
macist, and their sphere of applicability has its
limits like every other improvement. Physicianswill prescribe them as the best means of adminis-
tering some drugs, and will carry them to use in
emergencies, and in cases whore the cost to the
physician is small and the saving to the patient
relatively large. They will dispense them from
their offices when they want a preparation with the
action of which they are acquainted, or where it is
necessary there should be no delay. In such in-
stances as these the triturate fills a long-felt want.
After more than four years' continuous use I can
recommend them to the society as a safe, econom-

ical, and profitable way of administering medicines.

FOUR CASES OF "WESTPHAL'S PARADOX-
ICAL CONTRACTION,"

WITH REMARKS ON ITS MECHANISM
I. DISSEMINATED SCLEROSIS. — II. LOCAL INJURY.

III. FOLLOWING SUNSTROKE.— IV. HYSTERIA
FOLLOWING MALARIA.
BY MORTON PRINCE, M.D.,

Physician for Nervous Diseases, Boston City Hospital, O.P.D.
As is well known, when the tendons of certain

muscles are suddenly' stretched, a resisting contrac-
tion is excited in the muscle itself. As good ex-
amples as any of this are the knee-jerk and the
ankle clonus. In contrast with this, Westphal has
pointed out that, under exceptional conditions, a
contraction lasting for some little time may be
excited in the tibialis anticus, for example, not by
stretching, but by relaxing, its tendon, as when the
foot is suddenly flexed dorsally. Hence, in contra-
distinction to the first form of contraction, he has
called this latter form the " paradoxical contrac-
tion." Considerable difference of opinion still
exists regarding the mechanism of this contraction,
as it still does in regard to that of the knee-jerk.
Westphal's explanation is that the relaxation itself
of the muscle is a source of irritation sufficient to
excite a contraction.

Erlenmeyer1 has disputed Westphal's explana-
tion, on the ground that if the calf muscles be so
manipulated that they cannot be stretched by
dorsal-flexion of the foot, the contraction in the
tibialis anticus does not occur, notwithstanding
that it is completely relaxed. His method of
accomplishing this is as follows : While the
subject is lying in bed and the knee is bent, the
calf is grasped firmly in the hand and pushed
strongly towards the heel. In this way the muscles
from the tendon to the belly of the calf are short-
ened, and are not stretched when the foot is
dorsally flexed. If this be done, the paradoxical
contraction does not occur ; and, conversely, if the
contraction be first excited, the foot immediately
drops in manipulating the calf muscles in the above
way.

l<Yom this Erlenmeyer concludes thai, the con-

traction is not lirought about by relaxation of the
muscle itself, but is a reflex contraction; caused by
stretching its antagonists, the calf muscles.

To all this West ¡ilial * replies I liai; he in the first
piar., doubts whether a muscle ean.be shortened

' Contralblut t I'. NervenhcllliUiide, 1830, No. 17, p. 345.
»Ibid., No..80, p.4M.

by the process described ; and, in the second place,
the results are to be ascribed not to shortening of,
but to pressure upon, the gastrocnemius ; for, if
simply pressure be made, upon the calf against the
bones, without pressing (¡ownwards towards the
1.1, the same results arc obtained; namely, the
paradoxical contraction does not occur, or is abol-
ished.

Mendelssohn8 explains the phenomenon by a

rupture of the equilibrium of the tonus in certain
muscular groups and their antagonists.Oharcot and Richer, who have studied the mat-
ter in hysterical subjects in whom they have found
an analogous contraction, coincide with the views
of Erlenmeyer and Mendelssohn, and believe that
the contraction in question is a reflex contraction
excited by the stretching of the antagonistic mus-
cles. Their main reason for these views is found
in the following facts: It is well known, they say,that in the patients they are. speaking of (i.e.,hysterical) contraction can be obtained by various
methods; massage of the muscles is one of
them. Thus, if the tibialis anticus be kneaded, eon-
traction soon sets in, and the foot is fixed in the
state of dorsal-flexion ; massage of the gastrocne-
mius brings about the opposite result. Under
other experimental conditions, however, different
and opposite results may be realized ; and this is
the point to which attention is particularly drawn.
If whilst the calf muscles are kneaded the foot is
supported so as to bo prevented from yielding to
their contraction, we soon see it rise and assume a
position of dorsal-flexion, the more marked the
more prolonged the excitation of the gastrocnemius
and soleus.

They conclude that when a muscle is stimulated,
its antagonist is simultaneously excited, the latter
having thus a regulating function ; and that when
the effect of the direct contraction is in some way
impeded, the action of the antagonist may become
predominant.

Then there are other ways of producing "para-
doxical contraction " besides this mode just referred
to. It may be produced in the foot, for example,
by faradization of the tibialis anticus, and even byvolitional impulses.

I have met with four cases in which this phenom-
enon was present, and, as such cases are com-
paratively rare, it is worth while reporting them
here. Two cases, Nos. II. and IV., are unique.Case I. is one of well-marked disseminated
sclerosis, characterized principally by paresis,tremor of both hands, head and jaw, on voluntarymotion, and increase of the tendon reflexes. The
tremor of the jaw is so violent that it is with
the greatest difficulty that the thermometer can
be kept in the mouth for the purpose of taking the
temperature.On Hexing dorsally the feet and toes with the
hand the extensors are thrown into strong tetanic
contraction. The tendons are seen to stand out
prominently under the skin, and the toes and feet
to be held in strong dorsal flexion for some minutes.
The return to the original position is gradual. Byvolitional effort on the part of the patient the con-
traction can be overcome.

Case II. is one of considerable interest. The
»Charcot and Richer, Drain, October, 1885.
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